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REPORT IOCICLIMENTATION PAGE, SF 298

The RPYOKRT lDOCt~LVIEVTAWroN PAiE. SF 298. is thci first righc-haad p1a3c. It is part of the (runtm1atceX and is numher.-d with a Rrman numeral one". Thl SF 28 i' prcpared in final Flnn by the Silo.*Jh*J STlOs art resrnumciblc to ensuie duaL LIMe ST 298 is filled oul comrictlv for subinimior Lo tho IXtItueibcmical bmfinrmal n Ccrcwu (DTIC).

For those who want to prearc a draft of ihr SP 29K, thc SlIOs ha-ve is form available in electronicforrm. tCoatnct your Sf0 for deLei I.)Thc text oFtlia Lowrm is .c in 9-poinc cype. The pAgc nuitter is AeI in11 point type and is c-cntcred at the butiorn wich a -D. 5- ha. nlaa-int.
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Fnn-rt m eindicx an inlbz ui:LvL b4e lxdmmiqIes. Fii-n .uwozirJd LV. -Sa.emlc 1iCF ghnr can
1 i n. -> nr LEIerC ariyd ;unl eLcro 11 in mdadl. desicnt n mikl cvo-jfn~lIr 5rrw.t This mplrn sulnimnizzs -1-- in.

rbv w4snlrx -f On inkpsrdnl slYcy t 1v. VWs IjI Whinh fiinwl rreids i tm ik:C t LW Consirnennn
rf irxnsbial twu-uw. A miajoi oonrhisrinn vithe ny is diaL kcru uLdnlEJ whilf crill immznara in
cwlAxi inipen DcsV.-s. art q~nniru bcb utud suricutJy -,Yl wnrxsfnly Iy irdusrwy tza dcuipu amk
ceveicq ECIDT~iIB erjrF-uia

4>inrudCs ANrniC reh-z~y Catl~lmb:d vAkX tsiM h IfLS. (anca hnsbdulccvSi~Jcrcb ~ IvnC1o
(MID, ", da U.S. rAnI Resmarch labarmwc DtL) vutuIcnfrU rhis. S.-rdty in dewum!ir 'JhL
JIndsrnUNI nrF~rk mearxtnlf tn.] UkdL'V LuJ$9X170 stFSwFASi- Eflic~ar rr rw~ali rm&AIhJ icecIriter
lheir rmwju. Thzi 5t-ily bad *JIino rmain rHtcEues:

L. TL bcIwr JiWUML rr.libcernicns wbin iwnduwy w±' !;UlnnIecnr mn mmdnrdt andt ripdzataiwns;
1. Tl prvidntn r bnw ilridw rawnd wLi dIu pismlinnl ei rltimtcE eF ;:mm riuntkc Lu drso, s o
3. Tr t:.plC Sr. whera fiLrhnnr remucr-i uad LuxuiwŽ-j dPdopirnani are mdedi.

ilitat otbjlms hkim benu eCrCnpnisbHrd CdlE!UI - tie CuUiwxikrL oi CsOl t mre. The ripw. amwsist
dX LT.u bnetr and thi Exulive Sui uwuwc Th tILir tnu- is the a s fir al1w uifle4 Clo 
corawinEd i dit r Mhe 'VJUrK; V4)Ivum (r iOn cshs a riiscusl~. gim uc rjjiSL mmiL nnei r i bnif
clw -sdrixaiL'a uI Lt Borntl smIrl relaw mrnulns usrd ilI lchicK. e piran.irry if fha i2 *'Y#, a
*swriprinn rf rbe rnalhoiAbjv uY.'C ibi ee rU riO n flhiiseT hy ClL-&r aupi3s ul Li dama. A d sennsiii
cm che kry bsru LC wd LLtflJM nnssrzri rvicS auh LrsC at wd SiL:Isi of co; r farrnzl ethrlis R&D
suwunsrh; ir CoILWdvv6$ Ut rht tfidinn LtuixuIbIii± A eoAtvd n;i. The awccdLus Lu knUm Oi
ermhiin bnarbir hiS ies C 'iw aimefn. bdorir Fehn-meimktcni- L LL Lrbnisa utdS3d lwds in rAt CMs
the irLtiul qucsbadiraire, [hit qcip-innnnire itSeC Ln FNLT SLrjnLLL Juarc.m.wi, rfl( *rknii'ledgiianiei.
't l-iu Two oonmrifs derailed uwpurtinu ;la t 111Jl L2 t it&

rTloiuh r^nf rnn. tbe spnz;ar. be.; b;kzc piiwyk1nd wnh cr. irgauiizd body of myt-miAre.
infinnz.tn assaiawni ct:tmni' rind nbierwnans rbi- ialerprci aILd <¶ispOLkuv eise fi:l darn romscx
4 eiriiflmnt industrial YaoF w. aqiuikr&iIbly le ieut-wa-rld pridurL

This Expcuwts Suintmaty pzinrs; 1.he fclren:

I . A waiarrmr- uf luk-. winjoti CudJlng3 aclf lsirty
2 IR.uA*rdAmnsn fir cr.(iruina R&D ic. Lurnnal jiwlos.

FLNDINGS AND RECOMNENWIfOKS

Tbh LrdWIbi cciw.arkirns are i.e resuh f apFLvinjri diL LWApUiSe yr rve a.Tihdrh in nuzlhiiJ Cr

0.75 it, t0.5

Exnciuc SUmLMaY
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C&<Z:Zcrwvodj andSafferi

FIRST PAGE OUk 'EXT

The FIRST PAGE OF TEXT is di fre fntoMM the suCCerding tLxt r The page number for only cl;nfrn l-agre is ccntefed 0.5 iTL. rLnm the bottom and is ead in I h -point 'lbnes Rociman uing FsArabic ILJ (P;:nuubrin nn st r3cccditg palles arta Lontairned In the he-ades. Ther is no hcade4 On This pngc.

.MLargins-Ist Pakg
Inches

rtyp

Bottom
Lefi
RiLbt

2
([375

1

Foiin L

Title
TeXtL

TIMES ROM4N BOLD 12-POI'N VULL CAPS
TimM- RCOxoan 11 JLIP3L

Heading Level 1
frading Level 2
i-eading L.cvel 3
TIcading Lc Icj 4
IeadinEg Lve] 5.;
-Ic8adiug Leve] 6

TIMES ROMAN HOLD 11-POINT' FTI.L CArS
Times Roman BlId llI -prt Initial Cas
Mrwu xeownn Il-pair: iyalic
Timet Reman Bold 11-point Initial C:aps IndIenLed
Thnrs Romon 11 -poit indeanted Inidial C:aps-iun ii w-ith paragriph,
fmes Ronal I l -pint IndcDue hIitial Cap auf 1 st word run iaL with
paragraph.

HJeauxcrs

There. is no heder en thr. first page of text.

Footer

The "Manulscnipr approved [dd4']" Fnlotcr Rppears at drlz bCtLLYM of thc firSt page of tex L. It is pmcr*td bya O,007-inm Lhick hrnizonntnl baidrinje. Tis linte i5 O-75-in. long followred by a hard rcourt. The texL iE 9-poanTimc RoMuan flush left wner- the linc qnd is folloiw-d by Lwa hardTl rnhul. Thnk LLis ftwcacr ryft alte page 1for th rlnemainder of the dccuMnrrLL.

The :'ManunrA Tprovexd 1dace]' is Luken tnmn the- PublaiLion Apprmvnl 0onn anjd is the dau thiDivisionl Superuintndant. sigcd ofl on ORe ananuscdipe.

Veertical Spacing

Thcrc are two bl-a lints kztwCn rhe Title antd the stn of the text. Theie is one blank linr: betweeeapaagriuphs.

lTurc is one blank line bhtwnn hnadiags levels1L 2. 3, nd 1 znd the text foilowing these hcrins. ThetexL htins n t he same. line a[er heading, levels 5 and 6.

I
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I I ~No header on 
2 ivi. I thie

T~b: 11 pt j 
1 Pt, bo

Cored

AN 1NTERNATIONAL S0TR'V OF 1NDELSTIAL APPLICfONS
F' i]oTnia MnTois/

VOIAJME I
PURPOSE. APFRQ4CII. ANALYS AND CONCWSIOrS

2 bfnk lflms

IN^hODLCIJON blank lin |

rurr wrvu aa iw u rhter nikt'ly hnd ie hnictw~, uIqic, sapperw by reunuir6 mwIs rial Lmn1 n. ^ a8a C Ou$ndi cfeairi wM, ID MnAl, tSiga *M snnlW rCrcffrrxyr.,mn&. Thu puL3JCW.; COiE - i.sbIMy is a ZmULLLeW 2ULi^LjiCWih in*crial eip-rian;r ic usi tic l t*Ah. Th- cnwrs sele.Ie aret
'hl; billvt, Icprc*r-i4 wi rf indurrnral-.rttL pvujiua amid an n vsriecy rf applihktzon dzniais. Tb;
sanDy hadw lfrw ain ovbjvAnL

T F hbder iulrrri dwruiarics wfrhin umrfh" mi pmact UIL hLakdt 8L4S Sf r.ej5nlsicimn;
* ji pirJ4 en swuhorimsrivt Teccrd r.rte pae.itz& tqCLLCILOD OAFlhllil nWJhiud Jj Oa and
w lb mgrest meas wbmna r-vLu-ue takLAVJ asni 1lcihr~gyvelppm ceax 1'.

'Li:. ;brdyrw w uud.rlnkr. by hua; Vcrf n in *tmil m Thods a] u wl-ItI=I r]Ar.
Cniprn L' ORLA CfiAwidn Sisan Cierbu cc a! ApixiW Xh'aa' Mo1hI,. inti antd RAhcan if RaLsti
Thenontkh A iDsS LaD. R;;LHIL BtooiatId cA .A;eland wa izmtwl vith DaLI.3mron hbn.lenr C,:anumm
inu RIjGLU Sholdowl: %rermi cam. LrieFbiui~rw;p s .tXdi aurolt' are inuinded in A&npudix A.

Suppurliw K his mCly -s pmwwid WYv rqakrzasms ein Cmada and 1he Uiiref. Srsmes. Tbe A:naiicAneny Cinnral BuEl t( CWh4i. (AKtR) Dravived surrcrt Fhc Dan Cria:L rM or 1h¢ Technisal
Lt'iiiu, prcr.'dm by Karei Siinmnersll. Tht NrAq 1-ezsach Jflnriryn MUIRT.)., Absking1n, DC,pr-wided supp= fvt all IdUt SUahc I hej irs. Nri2cu: Tnil.ulw LcC Sfdafi ar'1icchrnlcc (NlRTj
pCrn&.J aUpWpLC br VLAnd R~nw.

Thiz Enad mjlc( Cwimrgl mnpd. vBIlurnes. Ttis firsL %vahn t&iI,* h Mdy farr.ahl vndias,
re cases that ers YnuLL:t4, UUI ap8pi;clj in perinrrninF thni r.udy. and out wjk3?ti8 tiinli.w Mrc
LLxifiulmib

lbh %;wsz d ; iolu.et i rnn firA t t pvmpri Sctz dcinc Lci 0,1 >casr. sirlus. Th' each cif rhi asesauditi, ve pGSlfL IL LMuW dttLtbeliOn hinn-naribe cie inftwnhicn~l LzbL2JinVu (taunL Jiuc M ari rhr
]LnuaDin. pwvt da n Af iwinrn f tbe cam, thighllL RAD inm "nirininR ha bnnal Glhirds, zni
pr.vicen sncai cEcCasiuLs EuJiLC dv;Ahim of Mne ram nlsrier wer- ewtId by lb, i^t-JaIti pALcLC1oiUrt

P== tbe aui~b arwlyswa cC iLe V s sndi Tihe srtd R&D nereii. DWI dkieau we WL ler cLJArd.
Lq.Aw amj ais = s ircd or frnire R&D. Thb.e am.i am dri Inni iL paricuJnr slT of caems luir

wt studiet MiprtwrYL arp med Mmrb 31, ]&Y3.

1 in.. 

I -o0.5 In.
v

hFirisl *ilwe cil -. lC

I
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CrdeLvrwoceri and Sirabrc

L FTL-HANK) 'TEXT PACE

A LEFTIAND T PAGE is shown tin the factng pate.

Mfargins

Inch ts

Top
BOULLXE]

LAft

RiPbr

fY75
0.75

1

Heawer fi(r Left.Haud -aaes

The header Cur IdL-hitnrdparcs concaiis tewpa!Yenlmnbcr (flush left) aLLd the Iaxtnlna rS) of teautho-(x)(fllsti right) followed by a h4Tn rccvrn (or 3 pLiTltS lo nsiflT? thai descendexe do nnt nn INto 01 Loudi lhehori7ontal line.).

Tf tct-c is oDne author. use Lhr2 ittof's full name. If there arc two or Ciree aucfimrs, uNc rim first author'sla-- nanmcr onkly fc4]o ed y 'eLal. .c" aple; CraLkerLte-Lal.). Nne that tkrc.is ao comma in front ofet al.

Text is 1 OI-pcint Times Roman]3a ildic.

A fiNJI-wcllnh horizonLaJ limle isc ulaCCd Under it:e healcr text. Th is Mie it 0. 0 1 4-in. thic k and C 35.j iorn.loThere :.hauld ha a wr-tical space of 0.025 in. afrr the line.

VerticaI Spadizci

Thel arc twn blank lines bietPrun the title Snd the start uf hir tcxt. Thnrc is one blnk linc hrtwc.cmpa&LgLaphs..

'Elcre is one bnack fine. hetvwrvn lic-ading s ]evels1, 2. 3. nnd 4 ond the texL follL'winr ths-C headings. neLtxft begins on thti same Eiju Saf~tr heading lcvcls 5 tad 6.
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.-z

~~ ~ 0.575 imi,1,5 In.°m n 

| Z ; Af~~~~~~~~~~e~rnigs G:er~ior ed Rntrhrn

FORmiAu. METHODS [ ']

1 &rws ~~cmdBefo :iu w ,, , pcctrickr nn FHcroricaIl xerri tzm Et; wrla 'formnrl nwrhdse' ard iai
N-HXinvC chn braid spechum uFL' d cnm awU*) rte-Imui C rkr are reprf Lmenlei ibm (Jr surtyC.

Hishvrfrul Napective FL l 2 l

c91 rwr mr.n detadu, Twhs!Uhurx law vcflpoL.l rmi.; ir hAt mratecnadic a[ ,rcq.ut iUy flts tW
malysis. The rikt IAcstizAY lam$ 1 Mr.-np to Prrgprns' Wlcnil t9511 311mI 1Lc2 R Al nf t (k ) mftics4prTuumrnding Lgzasriir . ni t2. bpujrivcrIme sIl rmanninr auruE indvim!-I yrvunait. TIJIs 0l o wr il
in ch. k! by ida ul lIdiUCNIW osnin &Pen dfinkhnc tb 3niuuaau, svulaaa.ic a[ prwlmnr rnmianinv by
rulafivuiaaipt auuomf prCoonri-non!. pIrrcn snmments, mid puitwwlirfari the irer.rain! pcusobility Lt
mmcharmnkalp r Df ,fisU=, LCR0KIk;tuIt honincrc.ewcram rcE plcarwrs, YiSb.1 ]Mdxp cx.plkrgry
;,nmhns mnAn LbwtLcs: mfim !ui ba2nlrrket r pran:?m zptCkal~ua t-nom: (1) i; u.-A diffimnlc cr pbue
tla ALA jcfinmig "nrsa if nf pr!E=tisag =Wzj et6Slovmrir.3 tnniin1nnwrx!;. ian! M iL Y LS a ilouxar
chlkniam Lo .~pqrnsu Lb ruiittinIl alnd nnfrmnhimxi l inra xr lh ,lUgfl ui .! corre Qrf it n.

fmpsrerkm &n~cqfls L.g

&nLCeaAic lca mnmi mrmnirtbrAz ccGFIs: Iurcal siJalil'lls ff crpk. lae fIuspap F!-ta and iklai-
fimin rif FrH uC wo zmxn Ls4y and ovifry crnplex ez-nr-s; N!GcLtjklsjii JaIt;U.a ; 'tr nrnrum:: dkz
Iyri, UiI ;a*i .nr pic_.s. mid Zb±SL-.I rradas; v iArorj re :f vrmentinn lhL-ad hiienrib5j s7Yvrm
wmrlumhs; mciamiwbiPn I03irnc *h;- vprnitcd ccnpuLakLierl wCaianiaa,; ADCE:% r.irezam pmr dtes: and
esor r f cbmn ims mi ZLS smnicky. wrciLmua i plouItck niaWreminr tad moniL2. rArCli6Aal pvli-
cAriown vt-e rnur 21L all.UL deo^.mirs hn1. small-hInmelmrl sn ip exmipk ,Le.; ji&sd a.n Xrtrinlim.
Liit beSan in ett US. usdxm a nrnc& kp Lbcguuc- Llv orarttrm Tnmndwce .t lrfiafadcitn Di SenrjAiy

PrIACV wtvr t drfferimt .rule. Wrificakon Yz %Clakiv4 (sam deirdmO denirrAb cze CuXtA Ieansmxdn,
(i.e., :ecShI wibl niaaiyis vciVtzk amid hrntriieA fmt.r vwd ieing prmic; ((U viriJy tentlannl in4,
SLnMruNhI tO'xLark. Rkiavws prri ded 4ti e rrirazy n:; iL LauLtcul cnnrrn.h: menbi cherkL-m drdmir-
hlat pmreridn aC splwLs tLdor demIc4?erienr anE rne cE1ncimlana Laxnwwmui"lLon eou na .w eondgs

(su=ht au ugmuters, drnipror. "r4 . mad dcumleniers). Ilcach.i.iw mac doghcs fnr %rr.r^-nrrd UqcLrt
nomi^ up];is amv desirn cffeed adthloala uuidlumv ts.-Ad Ey;rcn-s Ahnr caprared -Ja xmnmwticmal vW;3-
dm-ii nF oid %irtucur,; Auld pfni:Axl a ormr rimns cml nmrnmunkafian.

Verffiicatiaal : 

RLtstcvhmr dcwr'bc ai tatei Ical ?aasriir uldimi and hA AsJIs. nlrhnllgh Irmty:rarafi7e, sasrILLt
mtrinn' hinaishcs fr tmamirr thui inr ;:ktteJy StproiiZrcv! san ideal u@:ner.i e me-h rMer l aw hume m aWatLbil4
u-inl s;k CIlIsi J4 ak'*alunr errrrnr nnr dmncwLLteir-q ccw *imx r ofCla-rrCimw. Th: fIthwie pam-
SL*Wh 1qriwr2 nin Ihisi hnfcirnrian.

LcteI b | w~e~r~r,'c Brl5,^{n^@<-H tlistic nrerdlog5s fcr ue mpsin.iw mu gRir'G nanh rn sec:rh cido'on
ahlftnneh h ~w: dur, t}es; p aw s Di Ov ob:veLj-rAd koA se.as rnd matlbdtt ad tL -i-n rnare 3L-Wlucv
and suppal La hutunE, mrciu da-cn!cpna-r, IOrri in chisr ma La_ rcmethaL Eicmiw auj iuzuLuw Lx exAw-

t ed arud iaidjc aaulysis. A r imLcs LC C.3iimIA111 oolie~ons sniei irseiTl mnrsliipi rxied Lo brc tOurJd.

0.75 in.

Lte-bud tmxt page, oso dhwwing hemmins kvyeis



&z&Thns-cwod and Sti2f7er,

RrGHvaEULN'D TEXT PAG1E:

A ]RICTIT-JIAN( TEXsrAGE it shhwrn on thle fcuint page. JLdifttr3 ionathe 1cR-hand text page oL[Ll'in its header.

margins

Inchc5

Top
B otturlc

(Cft
Right

0.75
11

header for Rita-HTand FAges

Thre Ihed for rigbt- hand pues con trnn% a briet or abbrevi aLrAJ vc>aon of the repom'ID& ti Ic, (tbhh left)and the page nwmberr (fiush tigbt) fol30wed by a hard MCrn (Or thrrr pin ; rn on.muw. Chat desuendem do notrun i to or touch dhe hurizmnal lin-).

Trct is I 0-point Tiinos Roman italic.

A fu]] -vidth horirontql Einc is placed under trh hc h.zadr texn. TiLs 3ine i,; O 1i)-i . thick- and 65-in. kig.After thC line should be a vertical pcc &of0.25 in.

Vertical (Spacing

Thanw are Ltn hlank- lines beween Lhe title and Ilb start Of Lthr lexL l'hcr is one blank lir hietwrcnpvaragap ts.

TMese is one biank liuin hcrCaizz headiaes levtlx 1, 2, 4, and 4 and tli texL ilFlowing tbcw. headi-ns. Theicit hcgins on the sarne [imia altrr hemlding kvcls 3 and 6.

I
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1.5 In.

FInrdfliaI.Wfl' ofne tE'ndtrZKn!r Applk~csn-rlit) 

Itheerim rmsLb-Tctuerinl ^IcaIrs hl-ve aiM iayta! a sat in. cfrm m1rpm-inf (e. .. dza
1 n :31&CCJ{2<S0.b 0D, c vcrrctiar aid cOypLkL;. a&Lwidimn :4r dibk and rmt*;ssk murWS and Cde8. sflm c-* 1 Iln1. lr- ri. a TearlnmirC a± sin mwtbiig tt Mai Ia;!:; d arrcssirirJ Y6 yisuij JiaLmgo;%.

Cjrhnr onnhplnitis .EEsFrizaly Lcula n, arr: dAnritx em stulnims lar Ax rziafl CIFrml .Clom.
piifiemn nd daem cm bulb playvieya1 d4srribured immorcmu; and muLLFseeotsoAr Iraiprina rysLiri.

ro uAiarr what tclxnical uqgpriia:3 apmipod rin ctiiwinv de&hapromL onn)Ii snforrneinn rpT-
cisins nndis arise: maimaiirbjg C0nssicm-M nmilcme. aCC ~nweiLtiIy 4f. nn inrerwiven sum cFdcm-
u cnls vspcsAfepjs rd ipecn rf virew S Uf Ly tLaoIdo;u. Wirh cErrnzL chaqu bi CvuAatx rnp $

chuie in %rJUL Wit dii Aiams, while t.e s.it ce make]iuL&3-e al'su dAaCs Cve!r win ncv ce n ny W11aS
Lx x ssolcLm WC. 'wairanm g insrnirnclnnlwa J1Sa ovoJard i Els unis: neud: mwtsu-eC cdlor.
coutiauikriclp flMUger.-e, ImLakm swY;L7LViCflMI irgl. rnmrh.th imwedacus. mind Wnn &OCCriruirirwui
flw amactae, YiY atUL ws' unrkl Frmiuus cf pamps. cr syiakm makaIlner. Paicularly umupsul=a Al' f4i0"r
Assm hAn at urm vimmd a wi tIy d' uSo LtiYvnt rhmir pTwXC cctuwla rv.5 ., uC:Itv.mi 3nmpime dncu
meL Ldmpt!auFs. CWCaW aidehntSrs. tiTEc LW.] pPXuvwiviiL dhr*, MmI rsamb viE bL *tc lu; i lI. L AIA
in che AntL-.

In-lmsm] in PJefliine

VA traodr ;hrmut in nrzscim hu. mbgi ak sgxmsmerminn famed iml ; ptecass amrs ef ltyrean
tuvttrniaam: 1w mn rzpr-imtiuc cnansac nmd birrw.w ila infrmasucuC an.1 5WCeciri prncmbihrts.
UbhG6 s. ktiL-Il Prm cf iiimflimirel Vpm .milla r,9 rwsiim dccripri;m Ias Wmf riu;, SO was
uintta rn': krffical rmasuin5 tu eunrs Avoi evf ~ ,fA rlimbili4y L'vi uLiC. udns rnhe nhlxcis if

i-r-i-rduc.e imsralc! tja&Uk ormirl and assrm ne prLcux

Trms we limas Ik stfli t fttrl- au smuy szid the prms=. rvsptxt aLrh.-mniicoal echriaues haYI bCail
n=luring bma M, ya-rs *hile nra rummmiml U-Abitm ark Vger-a Cm-rcs fir pruca~isis Vew JVivcn

chn rymrtci. In 1he ce fiYw sLa! !ra nnxdumW midumm imdAmlbd UR ,' mliurnsrs Ym eib-~
ning uv bv;u m.d: n ait riaiL pm~wde. ]a:dics Loc cakushio a rc e preiant study l'U dkarilauk 5jy-siLr-
icilaU al fiarInily wbhere dhes apipplirmikas wlei ocueTring. VWi4 and hla dru; arwlis dsrem eingum ld.

W-iI Ane Fhrmsj MNethdg?

Deficiiias ul l iM mrnhi-c rhrIIrnd. ]n thi1 F!EI MPUpLL (Cu'irm nnd Niumniersi-lt ]S5Y'. kuccn

rcllavdt oce ccfired a-

14mklrids Pr avdd mndtermncral uiamr Iv dat duWtcatenrs. anakl%%. and upzriakall of aifLpure:
syS.emSir a. ri wgpcmpliuiviui baDod vllr.T sn .'

t rn hLi buLfluwppkli0ni of ap1ied rnatnhesmcmin Sii tcS.. kAnttI ltki-lnlbe desipF
aid amahlysms efsvLt eL>,-ufolrils., py'rnC '

In mmii cxrircci W3X, 5, m Uav m bpu ) I e nraa y rmeisrin Ib .pirLo Iar 1Ltla! nnrhne mvimmiinit' rn
dmeire ir.! mnd lmuf: j ewmys 4f a UiThert myle xiumxulw. ktr nmn-eh kibin D=b wd Ia
.Lgrlu r LbsLU! mnhr& ti flrmu :

-A sotrt qpsel aiiican tnE pnxduiion iWruivd. bni'J nr n mmthemrra!a manrai. aL lVpaalcis
cbe Iclkwia:

+
0.75 in.

fI
Vi 
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FIG~URES2

Pcsc fi~gurer as c1o as pdhlc to wimeze hy i tt MendIned. FiEtur4S thas are llL-paqg in siz aeAfnpdically ceteds (a Eitti aboCe K aCLuI cent-ta. Avoid ]auJdscape mid fold-in figures if pnssIble. Sets qr
STIO rcor dtails on howu tu hiadle thsc. spcrial-uiuse Figurc5,.

Placement

Cen tcr thc fiare horiwnWa Ey. b'icc, it 0. 5 in. bolow Lde bas..inc of thet las ]ine of Cxt. There is 0.25 in.ewreeL Lhte bnttnnm of the figure and thEk has r line of the fimL lint of tho: cmrptioa. AUtow (Ja i.U tv1ewetm Ihehasltnic Of the l1ast lInT 1cF Ih.n caprion lrLt th. t11P of thc next lirLe oC t - L L.abcls Md c]]OwLs aw. see hiI It] vtAicu Mnd no smaller thn 9 pnints mficC tirulmieduction.

Captilos

Cenitz b nohe fi urotion T elow is t-p ivrn . '-Tlw baseliCLe Of Lhr First rir, otf the, CapLion is ['2 5 in. MowEm bomam cl rhe fig~ure. TVe is !t}-Ipit Tiimes Rmumn. Thc fir5t nword is iaqziLIi7cd-(he otlwrs ar not(unless it ;3; a Fcnrmai tile),. TLe caption do.r5 not cnd wi(hl a pariid Lcvr.n tf'it is a wrpleIc cnmrc We) aJleNs,-iL. is followed byv otrher srntnocs , If spaex bhlow the f'gurc is imited captians may be p]kwed hcidc& theFi3unreitC thar2 is MGOMi. lthe wcoril fi um is abbreviated as .i - Thcrc is an eDJL-dstEL btLwcn rhc nislle CLLLTn1'2rand the firA waord nt tZ cap tion. Arn rm-dash i crqial i en gtLi tLoh tyc sizc.

TyVpE Size

Tbxz tjfgues are seL in 1 k-pNint Times Ro&l[aL.

TABLES

Place cables within thr text as elose. m pussibl to wltcm they iar first mcntinmic.

Placement

Center tho tahic horiwnrlly. Place iL O15 in. helow the last line of text. starftin2 "itt: tile first lin- of rhctable t~itl la Allo one hard rsturn {fl.1 7 in.) between the [1s l Einm of ehc tirle ad [ie top Lif the tR b A. Allow 0.5in. between the bortoni of the cable arid LhC next linvc o'texE

'lles

Cenr thEr whire titlr, (125 in. above Ith Ciable. Tvpc is 1 l point TimT R; Rmnan. VWor1 in j LiLi te (exccptfor artic eIa are initial caps. The citle dci not emld willt a poriod (cven if ir ij a ccmpl]ete sentncc)l knless itis followedl by Lther sant-nccs. Flare aD eat-hdas het wen rt rable. number ard Lhv t Fin'r word1 of die Litlte AnLrmn-clash is equal i len L1h Li Lhe, lypr size. In this cace. rk!u e-m-dah is 10 points !ocw brcas:e :hc type is 10poinus in sti'. If rhc tire is MLUM ilaa un.n sentencc, only the frst wons urc. cpitR1irZ'7,1

type SIM

Tab]eu are set in 1 1-pointfrnites RoDa. Kraep ¶abI within the imaoe area orthc p-igc (6.5 X I0 ill.). Tufir thw area, tables rcrLv he set in a mrns 11cr type size ibut nno smallrtir th 8n points).
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PATTERN RECOCNIflON AUGORTIM

Suppcsc. vr. hive a diizdt l x iminE p Ijd iLet' lus k k ceriwi with aMH n s k A i A J QN
(.V- 1j)i(2NV+lJ1c (lItrm zr.-xm ed imurA. Tbhwri2kD3m Jm ltwlklreAareFil inyTAIL 3. A k

of rqijmizaaL , mis ilicwal iP kwe. 1I crinprirAr a narr Pcr tha, jua.k ikcp I n z dnnai. re nec If FmCC!Fab
rna;kr, ccrwtichafG, *J: jrwia r-n.

|5 blank Ianrh .0S5 In. K-UE L
TLb 1- -P ii lies nfVaiiblrs n or in

(hiSOnnb lnr-W F = D."y u! F. iJ f n as gn 5
Chisanriularap~~~~~ ~ ~ ~~~~~~~ Ii - ti -Os -r

C0uavotuuor2 Mralh x -Ibm HJ kC R -K Szcicr

IIl. RCZ I Cs. eCsr

, . f HkJrl

Z-.TrwLc Li. mCuM imuI , Ku1*w ;r .g ,rrher

1Ga q*.nMnrn e'ipy c.rJ :ri.j, u~IZf tl: :iLnmn .tILiLI 4W trp win rl',r, ir c

; Z Id.

0.25 in. Eg I - SchIMei C.m %ifzin. nic ":tU r sn

- - I s$05 in. 9 E 0

raX t Ubil Omt ocWnNm k - g 'T kis curucuy GiALwd byt

Nv K

hIJ)= Z I ,ir i imJ+r J.
n!=-b nt=kl

fl!rrnm

W in, ama zk is used nm n :irlire det bit. um UtdeO xa i pro a),irisnr ti I:&La al y d, xza um
Alrrrmiiii

N
?F| =

Y knoam, Y 0.
.n:-v

to Fr-fli-nt res acimmr IA a urifaudiiay l-:a}' imalW
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APPEND]XFSq

AppaenrdibAt (iFusccl) foIlow the cnain budy of trrxt ald contaiEL supplemntl I inftorrakioj. Al tholngh 'hCVstmndl nJoine they ILuSt be mencinnrd in the text. Taey ar srir vp in de saime rrwaner a.5 thc first pae or Lxt
wavi lI i wn% ei r-4c qflions:-

* The hcN4dor, for left- and righL-hand pagcs continure. rxazp nn tbc firm page oC ah ipprendix.

* Lhczm is no "MaruscripL appxvrT-d l da.]" fouLr..

Margin 5Ist Psa ge

-fop

Bottrom
LUt
RiL't.L

JLncbrs

0.75
1

Marwus-FrulkIvng Pages

Tn;hch

Top
loltorn
Left
Rigt

Title

1
035.

1

1

Tht wvoni "Appendix" oLt the first pm.gnz srants 2 bJL. fr-n dhe tnp. Iihre is a blank lint: bctwr.vs tbeAppedix dnbig natiocn and rbc titic. Boil am s.wt in 1 2 -point bold Tacmes Roman in full n

Text

'fhre are ctwo biauL linrt: lrecon rbc Iasi ].io of tiLe title and thr tirst line of tim lext. Txt oni thesucceediLEL, pagurex bins at tbr rop of th p y.

I K

M

- - ,, z .AA A- e. 0 l .. _:

.{
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No h4ader on
that papB 2 in.

Il

Ape12zptxA

As ppenyii AL

kOEMAL MEWODS TECHNIQUS | it
12bmk lin,;

SOFW0RE COST muuno (5CR)

Tft~ dnrllprt-j peusuiba Bme ~s kasma oyn mny t. iLn r*l :m Yl a01 di vurk pjcstnnem z Cinur- H3Id.,u
,un Darl Umrin bnelurc s*jcrsLr. ill uwI imnzLuh avlu12k :anainny eh ncry C)aks t93 C ry 19'; FM
arnaz. hi' wjxa~ga iAd UEiks.;

4K- 1 in. -]*-

Tyu &S Mdbmid Wbwkx

Itcpraoarrimriraft Thin!~

'JW:uLar s'cpurlada:rs rf sr;-&Te rnqii rcssMa 's 'NcbcrkbAd nm a blu-khac r ja r) aml pavjus;m'urrrirm. lo 11w kmwr zserh. lie thile. rTM ,AhKdI PLCral :uw:au :ablt ' iand, 1smiedrinlly. g re LrpItL wikica&' d&i;crdir; Adf f prfcduAr. 11u nr.sumpt pmst cndiidr, aexpcicisy !fv" 1:as %Urifiil :.s
'rAAL-%J bt ma apwn.tdui. AlSs inrlil .I 'Junlhats .'-

Tr; liabula prmcrl -l- : McrLDlr- SJLFiar. Pu iiirnh. is; ciraiw ftcn die Aork pr!:rrnsmi 2z NRT..Fnr rujs CaSnst. ws uLf rch appuh 911:K..-qlC., llv- drrivLwn v.prmnign hncrinn r~k Ans Ihu usr;5 pirr.f (WeseC-s bW gas.) wurn r cf u if dtc iniril A Yk wa1IIV SM

Slowsibf7YB

llr. ltJia$nt rmaed wai _exmlF; An i lly nm CwiuccciiS vx'u;eti The crde aIlmfly -tireC wbcIhey dnewlvwrp dcl sxcdawiiumns midI ather tabler. Proof; oeqe wnC 2 tL dvmJnumscmrc thnk a rp-r:apificambiia W1! M I ML. DU li Ibi;-ladin liunLcnr. desrytmrm PrA rta.kwnz Ll hy hunari . trhnl h
Al auld be me.a ilayer.

CQuie Iitkra -FbJDI3 Ldxify bow ch-lutpria ^r tn pm hin wAima lbz mmy ie serd as inraai ro OLCLpsv3Cjm tiimiGnz rAmhW Ir Jis 111LCnIu LiC UL lkV ELaii ftFi all the phiicS al tIs micd r.';riar vnrinbnrszhai Itsn; d cftn rn a pivuical crpiir on ideaLiLxjd. Sinar Lnkyse Crahs eidqt ibi UK; rUhiaicr..Rir J,, 1uz6au ubuales help on mirUnrimi & d(i ebpLiLu orcihe spalicutmn aml aCe'

]oLrrnJmLib behta n yanchrt,.ai puoxa ys riEwud as incerrmvcrc I.( bvxun iq4Y vin tnd dataC&|l04 Earda prsuxm hadi Rs awn ;4eiromiwnmi aWu prcjsua RaJnno hbile'. ariwie s t:te acimLrdsrcrrarpcy cd Mhe vwrmcc inknte.irm %an hnrindkd &oeywudpmry l'ranr nz-n ifiriri^n r* bk &kiy&z.

Ne tM [L-L'IS iQsL.C t.. iiappmn 1 SXryBS av; CU ckan s T oh, a'5rrecp e L YY wo bt cxeued.7te t-:mng-er pcsc ruiasnd cxpailiiy ftiar hnt e varjlJ5 ie suLLFLeld I.-mu parmrllr.

0.75 In. 0 5 tn.

Appcadtx
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aASSIETCAfnON MARKINGS

Covers and SF 298

Prpartv by4 theasro..

Every Page

The or rall ~a&rli RLm (i r tiie rprt is typed at dle top and WoM=~orn of each page. as shown1 centered in
14-pqinlbuld TIr IveUa (Orrial or ULnivers) full caps. nis IeCTiIs modification f the headers and footcs.

Wfeade-rv

The headers ace aodified by adding two lines at the rop of the header. Thc litsr line is for rix pagc
c1lssification: the second line is a blak spucing ]in, T1h I op margin w1t - tO .5 in. for An pt in,

F~oucrs

'he bmtom m prgin is chng-ed u) (5 in. fur ull pages. A fooftr i s RL up LO illtft tLe report c]asificati
ccrnrteri tim batLuin nwurjin of aach page. The "Mauscript app±ued (date]" (coter nhst be modified bv
idabin n 1to Eirmes to Abe bottom. The bottom line is for the page clasificatio; thc ncxt linm.-Up is a blank lin_.

Costelnts

A se ritv classification is idicated in pare.Ltitcscs immediatclv following catbc hmding and titlc.

Text

Entera classificaitim Trwrking fll Iwing Lhu liLE'u wad pTu-diTW rtfi/r 'hiaadinig arid lIalaiaph.

Te paragLaraLp LOsviLba'tiOE carls vover t((u) pontgtS cortrkawsY' isno logr drcqtirt

Fantr a class;iliCaLi(3n mnarkinT foI1cWin ieia litle and preceding every headin^g and paragraph.

E x umpl]: '(IT) Tnis is a footnote.

Each rfomo& receives a classification marldng.

Fi~gures

T'he classifatien of each figure is 1lyperd cm in-n4 Full caps, in 9 -piiin m. TIO Veli La (or Aria] or tnivers),
025 in, bolow We fWrnre Tht figure LdUpC3n iS plaxxd 0.06.5 iii. below the iaclassificarion. The figmre is inarlwd
even iFi.,i uricEatsi i&

I -

I

I
I

IYRLReparFormaiy 21
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-S CeddenvO nrd and SVa7ei

Capjion

mc ciLsification of the filgre Cption iS placed after the ein-dish folLowing the tigure mLunIer adf
bafoir the firt word of thfc cption (e.g., Fig. IJ-IU) The Cit[Aion).

Thbles

11w clIassifkcatiunl of nah table isc Lypedc2nmtn-.rd. full C141cr 9-point. Helve.tica {ortr i5I or U~niv~erts)>O..
in. briow thc tmib lc.

Tit] e

lhc dassilicatioti of ctc table title is placed afLTr the tablit nmrmbr-r iinC bcorc rhe fit mword of the tiTle.
i Table -tJ The Tiic.).

.ppendixes

All clcmnts of aa appendix ave andied the amnt: U lteX l paftgS-

l;rIlaosirecd Appcndix in a Classified Report

AlNIMugh an unOa'6 HCiAl Appendix docs not require headites or paragruph TiarkiT-sN, iI TnmIst cra-ry thncfollowilL Sanrmnsa iraI 2-point hnld, iniLial caps: ceqmry above the title and appeudix dcwignuuLiion an Lh %
Aimr page of the appendix.

(This appendix is unclassified)

A sqaTctrIc is shnrn on pa 3.s

Blank PNges

BlLnk pugti have the follawinr statcniont ccnrqzich on the page. 'Tuis pa ge intenian-atly 1kft btMnk.'
These pages ate numbered.

I
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Naval Research Laboratory
Washington, DC 2D375-532)

CHRISTINE: A Multffrequenicy
Parametric Simulation Code for
Traveling Wave Tube Amplifiers (U)

Tnon0t'a M. ANTwosc, iA

Sdiewrwe Appflcatiog fhzternafirnwl Corparflkn
,cf.eaz VA4

BAR ICH T.;-.V1 ISH

VacCurm ElerteOzUC.Y Brrarch

Etccruvrsici cercew and rechnulogy Dinvio,:

Ma:Lyl., 1I7

teaiFt fcran DiibuiMa lo Defe3 TasddLa n rlcLLon Cenll!b
in mrcvrd e wiME DoD lwsijwtiu S1]D.36.

s imrn FIrat h;. X'111;1 1 X4~e.
I [~l~ Ill11. XI 13 4

rur mssme nmaik I wily as drecIMd bY Comurazdum4 Oficr, Nmivr tenr:':lh Liburvsry.W asb sUhi. DC 20S--
532M July 1993: ac higkAc DvN wu1ikr!y.
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CLASSIFICATION

REPORT DOCUMENTATION PAGE
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j)tl:c: 7 2:a:l.fl .6LIilm|ka >bffi Lroxfl F2lSlli:J:i: F.:,,,
llfQ-NXAle.W (Mlv. 12 91?]
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Law LrJ;LELt Wf ,rinuwj EwLibVL it rrnludtaI LIli mixt ILtaJ:LY SpFua in acaLtr i tEmsi t bV ksL~mribli~nic chE alkcsrnat

y nwF v im crLLctita rxi i atall a r-irL-'a. - I sow. T M wat;u Ld n-e. 3Iw he iir.tnhd, o6aenern
ralListthiurimi i.s L4rrxtlmiafe wi-h rhe u hosli hluirca arIliaade. w'hil ir. .he saace'1 aimtwd ir ir. z4..rrlnwi wiih lF..alecrrwnp rmunhrerar. anrlirrla. Realcnr; ofm nic rhfn s-n.r1nrt41P a, rh* ,nr*nAx AI vcirciir. spri t 7flve
QbaIIJ Ei rtyplvims.
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frexkWvL-n 3mL;ra (U> A.6mial 'u:cy cpmaLZ (U! .
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v.% S-Fi iuN iNL btIfllyCL.i Leaa 1Vs4 | 1'J. a AL;I - LJ HAta. a: J X. :J'A'IMIJt F U- Awd I M'I-OF rEPtIr CF r Ia FACE E| CFAMT.: l'3.
LL~~S~~J~~lCAJLUN CL -N UflL.ULACFAJ CLLAss1YICSI-UlN HAR

Nrsy ; :11p 1#:bh
:wnvu4...t74 5" %'4<
-wyelrvr.* Snrmw * 

C LASSIFICATION

Clhas;1fCd Repcat Docu-aenrafior Mwos, SiR 2%

(!WzLwj-Y&wd

---..- -- -1-



dlcpv Rep vTi4uormr. 25

0.5 in..

CLASSIFICATION

(X)NMhNTS (I-)

EXECUTIVE SUM-M Y iL I .........(... . ... - . .. .... ..... ...... ........... ...

!flR NAL TlT CDS,1h ................ . .. ........... ._ .......... .

k s,)a i*enl Fcrt psrima il .. ...... . .... . . .. .... ........ ............. ......... ........WJar. AjFmA-AM MCi" L ' : U....-..3....... . _ .
Wthre Are A hr T.imirs niumal fsrhkd,? r' f.ll 4
SoAwtV; FLX-Jli MLlLW (U: ............. ........... .................. .. ....... ... .... .... ....

C AS slt&g i ....... ............ ........ .. ........... ......... ......... ......... .......... ...... ........ . ............. .................___ 6

RPre y Ciusaer( f ... ........... . . . . . . ....... 6

lranraircizh o:Insrer itl) _ _ _ _ _ _.. R

L-xplcrmewy C'larr n -, ........ ......... ......... .. ........ ......... ........ .......... ....... .............. .......... ............. ,,,,.,,.9

ALu o( tnrcr. ;r (kil . ... ... . ...... . ......... ...... ....... ................. *................. ..........................

Anaivlic -mr~rzwnrf !L: . . ............................................ . ................. - 13
XChis=run O.lyi M< I ';.,, ...... ........................................ ,@B,,. .,l,................ ,,,,,,,,,,,. ,, ................. ....... ...... ,,,, .... ,,,.. ,, ......... .... J 2

KEYnTNTSASDTUN (Lr ...... .. ....Bocrcsi FrL':w. d 'L-.1CunetSiukrU)~l s r fS . . ............. _3g.. ....... __.__
ESY E~h!TS AhD TLMLY; 1U ........ ..... ...... ..... ...... _ ..................... .... .............S^e . ....... . . ........ ... ..... ...... ..... ..... ... ....... ..... ........................... ............... .l
Cu m.S O(U'^ .t- . ......... ,. . ...... ....... ..... ..... ... ... .................. ........................... .......................... .. 39

TbniD: (Ul I . .... ........ ........ ......... ......... ...... .......... ........ ......... ............................. 39

ANALYqI. Oh'5 rO MA ..l fMnTODS R &D ZSUrI ARY(U) ._ ................................... 1_..................... .10

Itovijury O;IV liv 11 (LI) ........ ........ ..... ... ................. ........... ................................ ............... .............................._ 40

I~L: Dhe-qb!Xx (Ud C Li!L..................... ....... _ ...... , .. _....,, .,........ ... ,_....., .,, .... , ...... VJ

R SE Bs EN... (L . .- . ................ . _ .J

'REER NC S ( .. ...... ......... .eb ....... .......... . ..... .. .............................................. ............... (g
AI*'PEMI4XAr-FarutA W1Iic- Tc-hnriqne (U). ........ ... ............ 69

1 hard±

CLASSIFICATlON

. 05 ir

flinAiitr1 cofal n!n



2~~~i CJJI~~~~~~rr~~~~n~~nnA. ... ---

CLASSIFICATION

EXECUIWESUrMMARY (Uj)

(l) 'lODUCMIN

((Ta Farff meahid'. nre nurhManar,-4l'%y based IutJaiaitjL;s. tn YmupUcvsabl b, rtusmian -%JL'¶ oias
Han LAth&r a :Jrurncs 2tu iJ.LWiVy V.rt ia ri:i&ll, 4~rdsn and analyze cEumraim a ans r 'I i top-ci
4uM~IPIiLM CICa iauLtbuL, ta mdaa uISUpLunIraaL 5LUjdy j Lt cutCs Min w &irru] rml rjaods wd re - iier. mn r ef
xnsiru=LLi:ir cr aaisirimi %s-ia-m A inajrvr ainrn siim .f 1tF! swcy *; ZhyTr *at.MFJ McJtd, WIILJ SLiL
narAir- LI CiA cOi 1 LLaw'V.1aLI sugt elmi. ir.hibums Lo. -used smrivsLmy and sumxsdlhly 1 inri na in
d!:irn amid daevirfp crrnpaaraT syarer;.

(LIU. Cuiwnda's Alucak Bmary OLuardt vLad rALCI, si: EY-S. NalrwLzal InAmra re Scrrrf- sA
I *nhinIvopg (N 1J51. sau iu, U. S. Ktmd Rnswntk LmdiN ry (NRLj rmanLsmiond uts wmdy C dtrrm:r
Ike "turLrial cr.k ncus-4 k IrnaC mcci-mL>; a dat one wct:S i the effLC;y d f)InAL M.fl:0tD IL.
nWerria fl.i jtodA Tlr cLUCy LrEW dCa; CRilL. itcixiyms:

L. (U)i L'buivcr jia Jrsalkdilxsnhcn wiavin ir.&isL-r mid ,erntaannn crr msrinrlahridA rmaInrun-<.-
A.. QfV jEn- pmawdc At n .almllaeaasrmvf 1.rend cii !iau pi71atL; Y txc1 ur J1Lfkla rn od ar&iO .11 a rc
1. Mty TO aupmiSL urm wlten Frtlar r-n'arch nnd rnrhrolekrj cIaw:pnlrer are mor d t .

tlll Thzse nbj.::i-t -ave he neim acnarwnhAiheA iharinah Ilie 'aWicaieia 1.i Its wrpLctl. Tl A r, nn
coulusi .t Tmh trLuaaeb as L iLU Eitcuivc Suausrurr Thr fri.: Whairm it jcw ;arn!yti5 of ark eppcr-irc.
data cEarxinelm in tt!r eecrzd ;Enre. Vilurmn Ohnm ireIaadcCL * rtase;s 4i rja "e's LW ad'e air& Y t,: ijr
62itrwmnini . 11hr ILrm.i2 aWd nalrd n b6nis. user in tie caxm, n tirinru-y of rhaf 1. rns, -
deccprli tX EI4 isdMWOUV LI. u8sal iu dW Sur%. a CauVr rby ctusmle arry.sis of sit r , a disri:vcan i-
iFe ik evenh ane ti-nirj =s-iffci %vih ennrh SMS* alld &,; siio vl* 3U Ou1: JUui m udi.J R&D
SUaILIy tLY4 A eC.udies widia dia ruidJas, iahsa irviirA z nsi can-hiirrs. 1t1 FgaprndiltF le VtIu ini One
cnsairn hrircf hingrarhwe .;f ;hn wInatlrs, 1b Il Akmvtxagrr lm s Or 11 ft r k m al zIdi weSxd Ln -h!i r:se. rs.c
iriaimh qutmsaunsnricr, lLe qwusliamnain Lud L, CSr Mtulia:rnd irwrntirvws, nnd i sa:Ic cvw4rftemii t4,iucJl
Lwo Donraoi d icm:luc idFpofua dar Wa 0 2 c3 x.

tJil Thsuaia thes: mneans. Ihe sqnncwi hi _ hen p'awickd wa-h ar nr3)amlIJ bcv1 ci o1a::m.:Xl;,
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(U) PATTERN RECOGNITION ALGORITHM

(U) Suppose we have adigitized IxJimageg and that this is convolved with a mask or kernel kof size(2N + 1) x (2N+ 1) to form an unscaled image h. The variables involved are defined by Table I. The processof optimization, as shown in Fig. 1, comprises a search for the mask kopt in a domain, or set of acceptablemasks, K for which fG, k) is maximum.

Table I - (U) Definitions of Variables

Object Format Class* Domairt

Original Image g = g(i, j) g, i,j E Z 11 <g<i

Convolution Mask k = k(m, n) k G R -K •k 5K

m,nE Z -N5m•N

*Z represents the set of all integers and R the set of all real numbers
tG is the maximum grey leve in g, and Kis the maximum absolute value for an element of t.

UNCLASSIFIED

Fig. I - (U) Schematic diagram of autonomous target-detection system

(U) The convolution operation h = g + k is commonly defined by

N

h(ij)= I
m=-N

N
X g(i+m, j+n).

n=-N
(l)

Where a mask is used as a feature detector (as in the current project), it is nc rmal to apply the zero-sumconstraint

N

m=-N

N
I k(m, n) = O.

n=-N
(2)
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Appendix A

FORMAL METHODS TECHNIQUES (C)

(U) SOFTWARE COST REDUCTION (SCR)

(U) The description presented here is based on our understanding of the work performed atOntario Hydro (on the Darlington shutdown system). This work includes evolutionary
enhancements to (Henry 1978) by Parnas, his colleagues, and others.

(U) How the Method Works

(U) Representations Used

(U) Tabular representations of software requirements (described in a blackbox manner) andof program functions. In the latter case, the tables are called "program function tables" and,
essentially, are "strongest post condition" descriptions of a procedure. The strongest post condition
explicitly states how a variable is modified by a procedure. Also included are "linkage tables."

(U) The tabular approach to describing software requirements is derived from the workperformed at NRL. For this reason, we call the approach "SCR-style." The derivation of
program function tables and the use of proofs (described below) were not part of the initial work
on the SCR.

(U) Steps Performed

(U) The Darlington project was generally a reverse engineering exercise. The code alreadyexisted when they developed the specifications and other tables. Proofs were required to
demonstrate that a routine specification was equivalent to the program function description.
Proofs were performed by hand, though it could be mechanized.

(U) Code linkage tables identify how the outputs of a program function table may be used asinputs to other program function tables. It is through code linkage tables that all the physical
inputs and program variables that have an effect on a physical output are identified. Similar
linkage tables exist for the specification. Hence, linkage tables help to modularize the descriptions
of the specification and code.

(U) Interaction between asynchronous processes was viewed as interprocess I/O occurring
via shared data objects. Each process had its own specifications and program function tables.Processes were analyzed separately and the process interaction was handled separately from
program function table analysis.

(U) Tools Applied

(U) No specific tools exist to support the SCR-style of documentation. Tools are expected to
be developed.
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CLASSIFICATION

(This appendix is unclassified)

Appendix A

FORMAL METHODS TECHNIQUES

Unclassified appendixes to classified documents may be printed as separate documents ifdesired; page and item classification markings are omitted in this case. However, almost allappendixes are bound in the document and, having been bound together, remain together. Thus,an unclassified appendix in a classified document must bear page security markings reflectingthe highest security classification used in the document. If the appendixes contain no classifiedmaterial (such as headings, text, tables, and figures), they must begin on a right-hand page.
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Appendix

ADDITIONAL TYPOGRAPHICAL COMMENTS

PAPER SIZE 8.5 x 11 in.

FONTS

Use a Roman typeface such as Times Roman, New Times Roman, or CG Times. The use of bold anditalic fonts of these typefaces is required to match the specified format.

Title
Text

TIMES ROMAN BOLD 12-POINT FULL CAPS
Times Roman 11 point

Heading Level 1
Heading Level 2
Heading Level 3
Heading Level 4
Heading Level 5

Heading Level 6

Header A-Author's name(s)
Header B-Brief title
Figure captions
Table titles
Footer A-Manuscript approved

TIMES Roman BOLD 11-POINT FULL CAPS
Times Roman Bold 11-point Initial Caps
Times Roman 11-point Italic
Times Roman Bold 11-point Initial Caps Indented
Times Roman 11 -point Indented Initial Caps-run in with
paragraph.
Times Roman 1 1-point Indented Initial Cap of 1 st word-rmn in
with paragraph.

Times Roman 10-point italic
Times Roman 10-point italic
Times Roman 9 point
Times Roman 11 point
Times Roman 9 point

TABS AND INDENTS

Although tabs and indents may be adjusted to fit the requirements of the document, the following arerecommended basic spacings for tabs and indents:

Inches

1st
2nd
3rd
4th
5th
6th

0.273
0.438
0.921
1.175
2.0
2.75

JUSTIFICATION Full

SPACES

At end of sentence

After a sequential number
(e.g., 1., 2., 3., etc.)

Single space

Em-space An em-space is equal to the type size in
points. An em-space for 1 1-point type is
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11 points wide, with no space before or after. (A double space is
acceptable.)

DASHES

Hyphenation

After a figure number
in a caption

To show a range

Double dashes (--)

Use a regular hyphen or dash

Em-dash

En-dash

An em-dash is equal to the type size in points. An
em-dash for 1 i-point type is 11 points wide. Put a
space before and after the em-dash.

An en-dash is half of an em dash.

Use an em-dash (-).

PAGE NUMBERING

Front matter

Page 1 of text

All other text pages

EXECUTIVE SUMMARY

Lowercase Roman numerals centered at bottom of page 0.5
in. from bottom edge set in 1 1-point Times Roman.

Arabic "1" centered at bottom of page, 0.5 in. from bottom
edge set in 1 1-point Times Roman.

Arabic numbers part of headers A and B set in 10 point
Times Roman at outer margins: odd pages (header A) are flush
right, even pages (header B) are flush left.

Arabic numbers starting with E- 1 centered at bottom of page
0.5 in. from bottom edge set in 11 -point Times Roman.

MULTILINE FIGURE CAPTIONS

If a figure caption is two lines long, the second line is centered under the first caption line, including thefigure number. If the figure caption is three or more lines long, the lines are typed full-figure width, same asthe first line of the caption, including the figure number.

MULTILINE TABLE TITLES

If a table title is more than one line long, subsequent lines are centered under the complete first line ofthe title, including the table number.

PARAGRAPH NUMBERING

Paragraphs generally are not numbered. However, if paragraph numbering is required for referencepurposes, then use the numeric decimal system as follows with an em-space between the number and theheading or text.
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